INTRODUCTION
============

Renal cell carcinoma (RCC) is the most common type of kidney malignancy. Almost one third of patients have synchronous metastatic disease, and 20--50% of patients with this disease experience recurrent metachronous lesions after nephrectomy.[@B1] The pancreas is a rare site of metastasis for any kind of malignancy, and pancreatic metastasis occurs in only 3--10% of patients. Approximately 3% of pancreatic tumors represent instances of metastatic disease. Solitary metastases from RCC account for 1--4% of pancreatic tumors, and 1--2% of RCC patients experience metastasis to the pancreas. Notably, 70% of resectable pancreatic metastases originate from RCC.[@B2] Compared with other RCC metastatic sites, the time interval from nephrectomy, and the survival period, tend to be greater for pancreatic metastases.[@B3] For this reason, in the relevant research literature, patient cases have been described in case reports and retrospective case series. However, the lack of postpancreatectomy follow-up data makes it difficult to determine whether resection is beneficial for survival. In this study, we report our experiences of this multidisciplinary treatment, including the procedures of pancreatic resection and tyrosine kinase inhibitor (TKI) administration, utilized in cases of pancreatic RCC metastases.

CASE
====

Two patients underwent pancreatic resection for metastatic pancreatic tumors at our Department of Surgery. The tumors were not direct RCC invasion.

One tumor was metachronous and the other was synchronous with extrapancreatic metastases. Written informed consent forms were obtained from both patients.

Case 1
------

A 78-year-old man was admitted with a recurrent RCC pancreatic mass. The primary tumor was in the left kidney and had been excised 8 years previously. Following detection of the recurrence of the tumor, 16 months had passed without any form of treatment. The size of the pancreatic mass had increased without extrapancreatic metastasis. A well-defined hypoechoic tumor in the body of the pancreas was shown in a transabdominal ultrasound, and a mass with a heterogeneous signal intensity in T2-weighted magnetic resonance imaging (MRI) scan was detected ([Fig. 1](#F1){ref-type="fig"}). The patient underwent a distal pancreatectomy and splenectomy to determine whether the metastasis was a neuroendocrine tumor or an acinar cell tumor. The pathological diagnosis for this patient was a 2.6-cm RCC metastasis without lymph node metastasis, which indicated positive CD10, positive vimentin and negative CK7 immunohistochemically ([Fig. 2](#F2){ref-type="fig"}). The patient experienced no complications and was discharged 11 days after surgery. The TKI Votrient® was administered and the patient remained recurrence-free of tumors for over 24 months.

Case 2
------

A 56-year-old man was admitted with gross hematuria and was diagnosed with right RCC, pancreatic metastases, and lung metastases. A well-defined homogeneously enhanced mass at the tail of the pancreas was shown in an abdominal computed tomography (CT) scan ([Fig. 3](#F3){ref-type="fig"}). The patient underwent a right-sided nephrectomy, distal pancreatectomy, and splenectomy. The pathological findings of this case were a 1.8-cm pancreatic RCC metastasis. The patient experienced no complications and was discharged 12 days after surgery. The TKI Sorafenib® was administered to the patient. Disease progression was observed 7 months after surgery, but further treatment was refused. The patient died 19 months after surgery.

DISCUSSION
==========

In patients with kidney-limited RCC, the 5-year survival rate is 70%. However, this rate drops to less than 10% when disseminated metastases occur. Pancreatic metastases are rare, as they account for less than 5% of pancreatic malignancies.[@B4] Generally, pancreatic metastases appear to correlate with a poor prognosis, as well as an early progression of disseminated metastatic disease after pancreatic metastasis resection. The outcome of the administration of surgical resection in patients depends upon the clinical and biological characteristics of the primary malignancy. Pancreatic RCC metastasis resection is reported to be associated with a favorable prognosis. However, in contrast to liver and lung metastases, no control studies investigating prognosis in the absence of resection have been conducted in the previous research literature. As such, resection remains a controversial therapeutic option.

The preoperative differential diagnosis of a primary pancreatic neoplasm and a metastatic tumor can be difficult and somewhat challenging, especially in metachronous cases. Sole metastatic lesions in the pancreas following nephrectomy are uncommon, and pancreatic metastasis typically takes a long time to occur. As a result, it can be difficult to distinguish a metastatic mass from a neuroendocrine tumor or acinar cell tumor because of these conditions. In Case 1 of our study, the preoperative magnetic resonance imaging scan showed a hypervascular lesion in the pancreatic tail, which had previously been misdiagnosed from abdominal ultrasonography results as a nonfunctioning neuroendocrine tumor.

The 5-year survival rate following pancreatectomy of isolated pancreatic metastases is estimated at being approximately 70%.[@B2][@B5][@B6] Surgery with curative intent has been proposed as the sole option available as a potential cure. Dong et al.[@B7] have suggested that patients without extrapancreatic metastases are optimal candidates for pancreatic resection, based on the Memorial Sloan Kettering Cancer Center (MSKCC) criteria, which are as follows: lactate hydrogenase level; hemoglobin level; corrected serum calcium level; disease-free survival after nephrectomy; prior radiotherapy; and metastatic sites.[@B8] However, Santoni et al.[@B9] have questioned the use of surgery as a potential cure since the 5-year DFS following pancreatic surgery for isolated metastasis is 67%, and their analysis indicates that surgery may not be an independent prognostic factor for good outcomes. Nevertheless, in patients with isolated pancreatic metastases, surgery as part of a multidisciplinary treatment does provide a survival advantage.

Unlike solitary pancreatic metastases, extrapancreatic metastases are associated with a shorter overall survival rate. In Case 2 of our report, a lung metastasis was synchronously detected. The patient died 19 months after surgery despite the administration of multidisciplinary treatment. As such, the efficacy of pancreatic resection for pancreatic metastases in the presence of extrapancreatic lesions may need further investigation.

The advent of targeted therapies has changed the treatment options for metastatic RCC, and has also dramatically improved treatment outcomes.[@B10] Our patients were both treated with targeted therapies after surgery. In Case 1, the patient remained disease-free for 24 months, although our other patient died 19 months after surgery. Santoni et al.[@B9] have shown the outcomes associated with TKI administration; despite inconsistent numbers of patients with solely pancreatic metastases in the groups, Santoni et al. showed that surgery following TKI administration did not produce a statistically significant increase in survival, as compared with the administration of TKIs alone. Surgery and TKI administration were only recommended for the highest potential chance of disease-free survival. This needs to be considered further as new target therapies emerge. Large prospective studies investigating TKI administration for metastatic RCC are required to accurately determine the criteria for patient selection.

In instances of RCC that have only metastasized to the pancreas, an improved survival rate is associated with smaller single lesions, an absence of symptoms, and a low Memorial Sloan Kettering Cancer Center (MSKCC) score. In this study, the data for our two patients were not sufficient to predict their outcome. We believe that pancreatic resection of solitary RCC metastases may be a good method of achieving local tumor control, although further studies are required to validate this idea.

![Transabdominal ultrasound shows a well-defined hypoechoic mass in the body of the pancreas (arrow) (A). T2-weighted magnetic resonance imaging (MRI) shows a well-defined mass with heterogeneous signal intensity in the body of the pancreas (arrow) (B).](ahbps-21-176-g001){#F1}

![Macroscopic appearance of the resected specimen.](ahbps-21-176-g002){#F2}

![Axial (A) and coronal (B) contrast-enhanced computed tomography scan images show a well-defined homogeneously enhanced mass in the tail of the pancreas (arrow). A heterogeneously enhanced mass with central necrosis was also detected in the right kidney (\*), suggesting renal cell carcinoma.](ahbps-21-176-g003){#F3}
